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(54) ALARM ANALYZING DEVICE FOR PROCESS MONITORING DEVICE 

(57)Abstract: 

PURPOSE: To clear up the cause of abnormality in a 
short time by summing up and analyzing abnormality 
occurrence information stored in an abnormality 
occurrence memory as designating a retriving period and 
a parameter, and displaying graphically that result. 
CONSTITUTION: When a CPU 2 detects the abnormality 
occurrence of process data, it alarm-displays the 
abnormality occurrence information consisting of the 
time of occurrence, an occurring tag. occurring 
equipment and abnormal contents on a CRT display 
device 3a, and besides, it writes it in the abnormality 
occurrence memory 9 of an auxiliary storage device 1 1 . 
When an abnormality occrrence information analyzing 
command is inputted by keyboard 3b operation, the CPU 
2 reads the abnormality occurrence information whose 
time of occurrence corresponds to the prescribed 
retrieving period out of the abnormality occurrence 
memory 9, and sums up each read out abnormality 
information as classifying it by every equipment. Further, 
it sums up the information as classifying it by every equipment and every kind of the 
abnormality, and edits it into format for summing up graphically each summed result. Then, the 
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edited result is graphic-displayed on the CRT display device 3a. 



CLAIMS 



[Claim(s)] 

[Claim 1] Process-monitoring equipment which carries out the warning output of this 
abnormality, and is registered into the generating time series target at heterology memory by 
making the generating time of abnormalities, a generating facility, and an unusual content into 
heterology information if the process state of each facility which constitutes a plant 
characterized by providing the following is supervised and abnormalities are detected. A 
heterology information extraction means to extract the heterology information on each 
heterology time that it enters within the applicable retrieval time memorized by the 
aforementioned heterology memory following the unusual analysis instructions which specified 
retrieval time from the exterior. A heterology information total analysis means specified from the 
outside to each of this extracted heterology information to total and analyze for every 
parameter. The total analysis result display means which carries out graphical display of the total 
analysis result by this heterology information total analysis means to display. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the alarm analysis equipment of the process- 
monitoring equipment which analyzes statistically each abnormality detected especially and 
carries out a display output, for example with respect to the process-monitoring equipment 
which supervises the process state of each facility which constitutes a plant. 
[0002] 

[Description of the Prior Art] In the process-monitoring equipment which supervises the process 
state of each facility which constitutes a plant, detection of abnormalities the case where the 
amount process variable of processes of each facility separates from tolerance, when the 
control input MV to each facility separates from tolerance carries out the alarm display of the 
unusual generating, for example to a CRT display machine. Moreover, in addition to an alarm 
display, beep sound is outputted. The contents of a display in this case are with unusual 
generating time, an unusual generating facility, and unusual contents. 

[0003] Moreover, the unusual generating information which consists of the generating time of 
abnormalities and the generating facility which were detected, and unusual contents carries out 
storage maintenance serially to the auxiliary memory of the exteriors, such as a magnetic disk 
unit. 

[0004] An engineer and a plant-maintenance manager read each unusual generating information 
serially memorized by auxiliary memory afterwards to the display screen of a CRT display 
machine, and can check the generating time of abnormalities, a generating facility, unusual 
contents, etc. That is. abnormalities arise [ what ] when and where and it can know correctly 
when it was recovered. 

[0005] Moreover, the information on being set as the manual mode of each facility (for example, 
a specific device) depending on the kind of process-monitoring equipment etc. also carries out 
storage maintenance. A device is not an automatic mode, in order for the operator to have 
discovered a certain unusual generating to the applicable device, and to have switched to the 
manual mode from the automatic mode or to change a plant performance, being set as a manual 
mode changes a mode of operation into a manual mode temporarily, and it is considered to have 
carried out irregular operation. 
[0006] 

[Problem(s) to be Solved by the Invention] By carrying out storage maintenance of a heterology 
history or the manual-mode history of each device at auxiliary memory, as mentioned above, the 
generating history can be checked afterwards. However, although it was also important to study 
the cause of generating of the abnormalities caused in single shot, when studying unusual 
causes, like specific abnormalities with the high probability of occurrence of a certain specific 
abnormalities are in the inclination generated periodically, important information was not able to 
be acquired easily. 

[0007] Moreover, in the conventional technique, although the thing which are easy to generate 
periodically and which it is related unusually, and the next heterology plain-gauze cone stage is 
predicted, and is lectured on a precaution as abnormalities do not occur beforehand was also 
important, since prediction of a generating stage did not stick, it was not able to lecture on a 
precaution target. 

[0008] By making this invention in view of such a situation, specifying retrieval time and a 
parameter and enabling total analysis of the heterology information serially memorized by 
heterology memory Display can be made to indicate the statistical heterology situation by 
GURAFUIIKU by easy operation for every facility and every unusual kind. Unusual cause 
investigation can be performed in a short time, and it can lecture on a precaution easily to the 
abnormalities caused periodically. It aims at offering the alarm analysis equipment of the 
process-monitoring equipment which can mitigate the mental burden of an operator or a 
maintenance control staff sharply, and can improve the reliability of the whole equipment. 
[0009] 



[Means for Solving the Problem] In order to cancel the above-mentioned technical problem, if 
the alarm analysis equipment of this invention supervises the process state of each facility 
which constitutes a plant and abnormalities are detected, it will be applied to the process- 
monitoring equipment which carries out the warning output of this abnormality, and is registered 
into the generating time series target at heterology memory by making the generating time of 
abnormalities, a generating facility, and an unusual content into heterology information. 
[0010] And a heterology information extraction means to extract the heterology information on 
each heterology time that it enters within the applicable retrieval time memorized by heterology 
memory following the unusual analysis instructions which specified retrieval time from the 
exterior, It has a heterology information total analysis means specified from the outside to each 
extracted heterology information to total and analyze for every parameter, and the total analysis 
result display means which carries out graphical display of the total analysis result by the 
heterology information total analysis means to display. 
[0011] 

[Function] Thus, if it is constituted alarm analysis equipment, and an operator or a maintenance 
control person will specify parameters, such as an unusual main category and generating time 
exception, and will input unusual analysis instructions between patent periods and a facility 
exception, it will be extracted, will be totaled for every specified parameter, and a GURAFIKU 
indication of each unusual information which corresponds between the applicable patent periods 
in heterology memory will be given at display. 

[0012] Therefore, an operator or a maintenance control person can grasp easily every unusual 
kind, generating frequency, a generating inclination for every facility, etc. Therefore, the thing for 
which unusual cause investigation and generating are expected and which receive unusually and 
lectures on a precaution beforehand becomes possible. 
[0013] 

[Example] One example of this invention is explained using a drawing below. Drawing 1 is the 
block diagram showing the outline composition of the process-monitoring equipment with which 
the alarm analysis equipment of an example was incorporated. 

[0014] The printer 7 grade which carries out the stamp output of R0M4 which memorizes fixed 
data, such as CPU2 which performs various information processing to a bus line 1. the man- 
machine equipment 3 which consists of CRT display machine 3a and keyboard 3b, and a 
process-monitoring program, the input port 6 into which a process data is inputted, respectively 
from each device of each facility which constitutes the RAMS, plant in which the work memory 
which memorizes various variable datas was formed, and the process-monitoring result is 
connected. 

[0015] Furthermore, the RAM 12 grade which memorizes the various information for [ which 
analyzes auxiliary memory 1 1 and unusual information, such as HDD, for example ] the clock 
circuit 8, the heterology memory 9. and the manual-mode generating memory 10 which clock the 
present time having been formed is connected to the bus line 1 . 

[0016] In the heterology memory 9 of auxiliary memory 1 1, whenever abnormalities occur, two or 
more field 9a which memorizes serially the heterology information which consists of generating 
time, the tag in which a heterology device is shown, a facility with which an applicable tag 
belongs, and an unusual content is formed. Moreover, in the manual-mode generating memory 10, 
two or more field 1 0a which memorizes serially the manual-mode generating information which 
consists of the start time, finish time, and tag name of a manual mode at the time of operating a 
device (tag) by the manual mode is formed. 

[0017] Moreover, reference start time tS in the case of extracting each unusual information and 
manual-mode generating information in the analyzer which explains unusual information, the 
heterology memory 9, and the manual-mode generating memory 10 in RAM 12 Reference finish 
time tE It memorizes. 

[0018] In the process-monitoring equipment of such composition, after CPU2 reads the process 
data (the amount process variable of processes) from each device (tag) of each facility inputted 
into input port 6 according to the process-monitoring program of R0M4 and performs 
predetermined processing, it is displayed on CRT display machine 3a. the generating time read in 



the clock circuit 8 when it judged whether abnormalities occur and are in the process data read 
simultaneously and unusual generating was detected, a generating tag, a generating facility, and 
unusual contents — the alarm display of the unusual generating information [ from ] is carried 
out to CRT display machine 3a. and it writes in free-area 9a of the head of the unusual 
generating memory 9 of auxiliary memory 1 1 

[0019] Moreover. CPU2 writes the manual-mode generating information which consists of the 
start time, finish time, and object tag name of the manual mode in free-area 10a of the head of 
the manual-mode generating memory 10 of auxiliary memory 1 1. when an operator switches the 
mode of operation of a tag (device) to a manual mode from an automatic mode, performs a 
certain operation and returns to the automatic mode of after that origin. 
[0020] Furthermore. CPU2 will perform total analysis processing shown in the flow chart of 
drawing 2 according to the analyzer of the above RAM 12. if unusual generating information 
analysis instructions are inputted by keyboard 3b operation by the operator or the maintenance 
control person. 

[0021] If a flow chart is started and a comprehensive display command is inputted from keyboard 
3b. comprehensive display processing shown in drawing 3 will be performed. It sets to the flow 
chart of drawing 3 . and is the present time tA from the clock circuit 6. It reads and is the 
reference finish time tE of RAM 12. It sets up (tE =tA). Next, the present time tA The time 1 hour 
before a shell is computed and it is the reference start time tS about the time of this hour ago. 
It sets up. And the unusual generating time among the unusual generating detailed reports of 
each field 9a in the unusual generating memory 9 is the reference start time tS. Shell reference 
finish time tE All the unusual generating information that corresponds within retrieval time is 
read (Q1). 

[0022] And each read unusual generating information is totaled for every facility. Furthermore, it 
totals for every unusual classification for every facility. Each total result is edited into the format 
for carrying out graphical representation. The edited result is indicated by GURAFIKU at CRT 
display machine 3a. as shown in drawing 6 . 

[0023] If it keys the start date of reference in the state where the unusual generating situation 
for every facility was displayed, in Q2, it is the reference start time tS of RAM 12 about this 
inputted start date. It sets up. 

[0024] Next, if the [day] of the display screen is specified with a mouse or a touch pen. it is the 
reference start time tS of the above RAM 12. It is the reference finish time tE of RAM 12 about 
the time adding the time of the part on the 1st. It sets up. Similarly, if the [week] of the display 
screen is specified, it is the reference start time tS of the above RAM 12. It is the reference 
finish time tE of RAM 12 about the time adding the time for one week. It sets up. Furthermore, if 
the [moon] of the display screen is specified, it is the reference start time tS of the above RAM 
12. It is the reference finish time tE of RAMI 2 about the time adding the time for January. It 
sets up. 

[0025] new reference finish time tE Reference start time tS which returned to Q1 and was set 
up from the display screen this time after setting processing was completed from — reference 
finish time tE up to — each unusual generating information which exists within retrieval time is 
read from the unusual generating memory 9 

[0026] Therefore, in this comprehensive display processing, as shown in drawing 6 . graphical 
display of the number of times of generating is carried out for every kind of each abnormality for 
every facility generated within retrieval time, such as a time . day specified arbitrarily, a week, 
and the moon. 

[0027] In addition, it is shown that "PH" and "PL" which show an unusual kind separated from 
the tolerance in which the process value (process variable) from each device becomes settled in 
the permission upper limit PH and the permission lower limit PL. as for "DV". the zero-shift 
value of the aforementioned process value shows that tolerance was exceeded, and it is shown 
that the amount of process value changes separated "deltaprocess variable" from the reference 
value more than tolerance. Furthermore, it is shown that "MH" and "ML" separated from the 
tolerance in which the operation value (MV) over each device becomes settled in the permission 
upper limit MH and the permission lower limit ML. 



[0028] In P2 of drawing 2 , if an inclination (trend) display command is inputted from keyboard 3b, 
trend-display processing shown in drawing 4 will be performed, in the flow chart of drawing 4 , a 
facility name inputs from keyboard 3b — having — further — keyboard 3b to reference start 
time tS Reference finish time tE from — if the becoming retrieval time is inputted, it progresses 
to Q4, and it will belong at the applicable retrieval time in the unusual generating memory 9. and 
each unusual generating information corresponding to the specified facility will be read Next, 
each read unusual generating information is totaled according to a generating day. Furthermore, 
it totals for every unusual kind within each generating day. And it edits into a predetermined 
format, and as shown in drawing 7 , graphical display is carried out to CRT display machine 3b. 
[0029] In Q5. specification of number-of-cases range change displays operation guidance of 
range change in the state where the unusual generating situation for every day was displayed. 
According to this operation guidance, the display range of the Y-axis (number of cases) is 
changed and displayed. 

[0030] In addition, although not illustrated, it is also possible to change the range (date interval) 
of the direction of the X-axis (date). Therefore, in this trend-display processing, as shown in 
drawing 7 . the inclination of a generating situation is displayed for every day of each abnormality 
in the facility specified arbitrarily. Therefore, it can grasp proper whether it is in the inclination 
which decreases whether it is in the inclination which the generating frequency of applicable 
abnormalities increases with time progress. 

[0031] Furthermore, in generating periodically, the caused abnormalities can grasp whether it is 
unusual. The time to generate next in the case of the abnormalities caused periodically can be 
predicted. Therefore, it becomes possible to lecture on the precaution which receives unusually 
[ relevance at the predicted time ] beforehand. 

[0032] In P3 of drawing 2 . if tag (device) another display command is inputted from keyboard 3b. 
display processing according to tag will be performed. Although the detail chart of display 
processing according to this tag is omitted Like the trend-display processing mentioned above, if 
retrieval time and an object facility name are keyed from keyboard 3b Each unusual information 
that it corresponds in the unusual generating memory 9 is read, and the number of times of 
generating is totaled by each tag (device) of every for every unusual kind, and it is edited into a 
predetermined format, and as shown in drawing 8 , graphical display is carried out to it at CRT 
display machine 3a. 

[0033] In addition, it indicates by classification by color for every unusual kind. Moreover, if a 
light pen shows the [period] of the displayed screen, the menu screen of retrieval time change 
as shown in drawing 6 is displayed, and retrieval time can be changed arbitrarily if needed. 
Moreover, whenever each unusual kind name of [PH/PL] of the display screen. [DV], 
[deltaprocess variable], and [MH/ML] contacts with a touch pen, a display state reverses / 
rotates it normally, the number of times of generating of the unusual kind of reversal state is 
deleted from a screen, and graphical display of the generating number of cases created only for 
the remaining unusual information except the applicable unusual kind is carried out to a screen. 
[0034] Drawing 9 can carry out graphical display of the accumulation time when abnormalities 
had occurred, and can change arbitrarily the unusual kind included in retrieval time and 
accumulation time by touch operation of the [period] of a screen like display processing 
according to tag of drawing 8 . 

[0035] Furthermore, in P4 of drawing 2 , if a (manual M) mode display command is inputted from 
keyboard 3b. (manual M) mode display processing shown in drawing 5 will be performed. If the 
flow chart of drawing 5 is started, the tag (device) name which should be searched this time is 
inputted (Q6) and retrieval time is inputted, the manual-mode generating information about the 
tag (device) which is the retrieval time when it was specified in the manual-mode generating 
memory 10, and was specified will be read (Q7). 

[0036] and the manual-mode generating information previously read when the number-of-times 
display specification of generating was inputted from keyboard 3b in Q8 — each tag (device) — 
the number of times of generating is totaled independently, and it edits into a predetermined FE 
mat. and as shown in drawing 10 . graphical display is carried out to CRT display machine 3a 
[0037] Q9 [ moreover. ] — setting — the accumulation timetable index finger from keyboard 3b 



— the manual-mode generating information previously read when the law was inputted — each 
tag (device) — another — each manual-mode duration TM from a generating start time to a 
generating finish time Added accumulation time TS It computes. And these are edited into a 
predetermined format and as shown in drawing 1 1 . graphical display is carried out to CRT 
display machine 3a. 

[0038] Thus, since the accumulation value of an operator s number of times of a manual 
operation or manual operation time can be easily grasped to each tag (device) of every, to a tag 
(device) with for example extremely long number of times of a manual operation and manual 
operation time, it can Judge to it that a certain defect exists in the tag (device) itself potentially, 
and can consider as the object of a maintenance dotted line. 

[0039] Each heterology information by which storage maintenance is carried out on the 
generating time series target in the alarm analysis equipment of such composition at the 
heterology memory 9 in external storage 1 1, And it is possible to specify various kinds of 
parameters, such as a facility exception, a tag (device) exception, a failure kind exception, a 
generating time exception, and an exception during a nascent state, to total the manual-mode 
generating information by which storage maintenance is carried out serially in the manual-mode 
generating memory 10, and to make CRT display machine 3a indicate by GURAFIKU. 
[0040] Therefore, since the abnormalities merely caused separately only are not analyzed and 
the number of times of generating of abnormalities, a generating place, generating time. etc. can 
be grasped statistically, while being able to study the cause of a heterology in a short time, it is 
useful also to selection of the important checkpoint in the check maintenance service of 
process-monitoring equipment, and the working capacity of a check maintenance service can be 
improved. 
[0041] 

[Effect of the Invention] ****** which retrieval time and a parameter are specified [ ****** ] to 
be heterology memory for the heterology information memorized serially according to the alarm 
analysis equipment of this invention, and total analysis is performed [ ****** ] as explained 
above, and carries out graphical display of the statistical heterology situation to display by easy 
operation for every facility and every unusual kind. Therefore, unusual cause investigation can be 
performed in a short time, and it can lecture on a precaution easily to the abnormalities caused 
periodically, and the mental burden of an operator or a maintenance control staff can be 
mitigated sharply, and the reliability of the whole process-monitoring equipment can be improved. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the alarm analysis equipment of the process- 
monitoring equipment which analyzes statistically each abnormality detected especially and 
carries out a display output, for example with respect to the process-monitoring equipment 
which supervises the process state of each facility which constitutes a plant. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the outline composition of the process-monitoring 
equipment with which the alarm analysis equipment concerning one example of this invention 
was incorporated 

[Drawing 2] The flow chart showing operation of this example alarm analysis equipment 
[Drawing 3] The flow chart showing comprehensive display-processing operation of this example 
alarm analysis equipment 

[Drawing 4] The flow chart showing trend-display processing operation of this example 
equipment 

[Drawing 5] The flow chart showing manual-mode display-processing operation of this example 
equipment 

[Drawing 6] Drawing showing the content of a display of the CRT display machine of this 
example equipment 

[Drawing 7] Drawing showing the content of a display of the CRT display machine of this 
example equipment 

[Drawing 8] Drawing showing the content of a display of the CRT display machine of this 
example equipment 

[Drawing 9] Drawing showing the content of a display of the CRT display machine of this 
example equipment 

[Drawing 10] Drawing showing the content of a display of the CRT display machine of this 
example equipment 

[Drawing 1 1] Drawing showing the content of a display of the CRT display machine of this 
example equipment 
[Description of Notations] 

2 [ — A printer. 8 / — A clock circuit, 9 / — Heterology memory, 10 / — Manual MORT 
generating memory. ] — CPU, 3 a — CRT drop, 3b — A keyboard, 7 
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